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Overview

Today a lot of design research is concentrated on problems of resiliency
and performance in conditions of hazardous events, such as sea level rise,
hurricanes, tsunamis, cyclones, earthquakes and drought. And while designers,
architects and engineers try to convince people to care about these issues,
offer building higher seawalls, recreating marshlands, reinforcing shorelines
and various ecosystems, they never really address evacuation, which remains
a big problem for vulnerable areas prone to cyclical occurrence of natural
disasters.
More people die during evacuation - escaping the disaster site, rather than
from the disaster itself; more people die because of the consequences of
the disaster in their own homes or vehicles. For example, in 2016 in Japan,
Kumamoto prefecture 50 people were killed directly by the earthquake, while
over 900 people were injured; but over 170 people were killed indirectly, 24%
of whom died because they were trying to find shelter in their private vehicles
(Japan Times, 04/14, 2017). However, this doesn’t seem to be an issue worth
looking at from a design perspective. But building seawalls is not a solution
either - it is the same mitigation of the aftereffects, rather than addressing the
root of the problem. Natural disasters are impossible to control; true, therefore
I believe it is necessary to first and foremost address people’s understanding
of the extreme danger that their situation poses, address their safe escape
and shelter.
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Phase 1 will investigate my chosen site - Rockaway Peninsula, Queens, NYC.
I will research the history and geography of the site, its current condition
and strategies that have been employed by the authorities to recover after
superstorm Sandy of 2012.
Phase 2 will look into case studies in US and abroad in order to learn of various
strategies that are developed to deal with the same type of disaster as Sandy
and/or similar type of sandbar location and its communities.
Phase 3 will look into how to create an evacuation plan in a physical form by
providing people with a guiding system that would help them to get to shelter
safely even during a superstorm like Sandy.
By performing this research I am trying to answer a question “How can
landscape be adapted in order to improve efficiency of evacuation”, which
arose after I found evidence in social media of people’s ignorance of the real
danger and/or unwillingness to leave; people’s unwillingness to follow police
orders and trying to perform evacuation on their own. For example, in Palm
Beach, Florida local residents refused to follow orders of police and firemen
and chose to evacuate on their own terms because evacuation prepared by the
government officials was “ineffective and life threatening.” By investigating
this topic I am trying to define what evacuation is apart from being a line
on a map which officials from Town Hall had drawn, and how can evacuation
become a part of a physical landscape, become something that people would
intuitively understand and follow.

Site

Research site - the Rockaway Peninsula - is situated in Jamaica Bay of NYC.
Densely populated, flat and flood vulnerable - this place is a desired destination
for residential development and people, who are looking for the “west coast”
within the Big Apple.
Rockaway Peninsula - the sandbar protecting the Bay - is also one of those
that suffered most after hurricane Sandy in 2012. This research will be looking
at the issues of evacuation in a disaster like Sandy within the peninsula.
“Unfortunately, you can make a case that people should never have built on
these sandbars,” says Michael Oppenheimer, a professor of geosciences at
Princeton.

Jamaica Bay and Rockaway Peninsula on Google Earth
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Phase 1 Investigation
Site Research + Inventory
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Abstract

In phase one, the investigation seeks to understand conditions of the site,
which include its geography, history, demography, urban fabric, typology of
public and open spaces. It also includes an in-depth research into the existing
evacuation/sheltering design strategies that have already been implemented
by NYC authorities on site.
By observing the site, collecting GIS information, mapping out layers of
different systems in place, an inventory of the site is created. Said inventory,
which provides data for predefined areas, will allow further investigation and
a more detailed and accurate implementation in accordance with the typology
of existing building strategies, which can then be reproduced anywhere else
on site or outside of it, given similar conditions.

Jesus Diaz, “The Complete Story of Sandy: a Timeline of Horror and Recovery”. Gizmodo.
Accessed on 01/10/2017
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Introduction

As you can see in the picture on the left, many residents of NYC were
questioning whether to escape their neighbourhoods and were actively
discussing it online. “To be or not to be,” asked Devee Kashi, standing on the
second floor, as he stared at water rising towards him. Why do residents of the
city ask such questions? How can landscape architecture address this issue on
a social and physical level, systemically?

Methods

1. Literature Review
2. Mapping
3. Diagramming
4. Sectional analysis
5. Typology study

“Evacuation” means “discharge from the body,” or “removal of persons or
things from an endangered area.”
“Adaptation” in biology studies means: any alteration in the structure or
function of an organism or any of its parts by which the organism becomes
better fitted to survive and multiply in its environment. Also means: a form or
structure modified to fit a changed environment.
“Readaptation” is a process of adapting something again, by modifying or
changing it further.
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Phase 1 Site Research: History
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Phase 1 Site Research: Strategies in place
In 2013, the City changed the hurricane evacuation
zones from A, B and C to zones 1 through 6, with
zone 1 being the most likely to flood and therefore to
be evacuated.
The increased number of zones provides the City
with more flexibility in targeting areas to evacuate
in advance of a predicted storm (making it less likely
to over- or under-evacuate areas). What’s more, the
new zones incorporate newly available data, including
a new storm surge model from National Weather
Service, topographic data, and information from
actual events such as Hurricane Irene or Hurricane
Sandy, so that the City can more accurately delineate
areas most at risk of flooding due to storm surge from
a hurricane.
DOEM has also developed graphic strategy of
educating and warning NY citizens of the Zones
and evacuation proccess. There are free brochures,
in which helpful tips and shelter locations can be
found; a smartphone application which is supposed
to warn people of danger and show them a safe route
to higher ground; warning/informative stickers for
venues situated within the Zones.

Source: NYC DOEM (Department of Emergency Management) #knowyourzone
In this map you can see an approximate number of people from the peninsula who will have to evacuate
via two highways and go 6 miles to get to the nearest NYC designated shelters.
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ROCKAWAY BEACH RECONSTRUCTION

Above: Boardwalk in 2008

More than $140 milllion was invested to
repair and restore Rockaway Beach. A
network of sand-filled geotextile bags were
installed from Beach 55th St to Beach 149th
St. More than a mile of replacement baffle
walls were installed from Beach 126th to
Beach 149th St. These walls prevent sand
migration and help to protect the adjacent
community. The walls are attached to 22-foot
steel pilings, driven into the ground, and
the concrete portion of each wall extends
an average of four feet below grade. The
boardwalk itself is at the hundred-year flood
level now. Most old wooden decks were
recycled to become new benches; there is
now concrete covering the boardwalk.
NYC Parks and NYCEDC are now working
with US Army Corps of Engineers on
further improvements, among which are
the construction of a new more resilient
boardwalk that features structures like
sand retaining wall, a dune “betterment”,
sand infill underneath the boardwalk, dune
plantings and other sand retention measures.

Above: Boardwalk in 2012 after Sandy; Below: reconstruction in 2014

Source: NYC Parks, “Rockaway Beach Restoration” nycgovparks.org
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If a citizen’s home was demolished
or destroyed as a result of damage
caused by Hurricane Sandy, Build
it Back may provide them with the
construction funds necessary to help
rebuild what they had before Sandy.
Citizens may choose to rebuild using
the City-selected Developer who
has pre-approved plans to start
rebuilding their homes. Or they may
choose their own contractor to build
a home, following program guidelines
and within cost restrictions. In both
rebuild options, NYC Build it Back
will make payments directly to the
contractor.
One of the main guidelines: first floor
being uninhabited for water to pass
through causing minimum damage.
NYCHA RECOVERY TO RESILIENCY

110 Homes in Breezy Point were destroyed by fire

Apart from reconstructing
destroyed apartments in NYCHA
residences, this program offers a
new, more resilient type of housing
development. That includes elevated
buildings with first free-pass
flood floor; installation of rooftop
generators; landscape design of
multifunctional retention areas (e.g.
basketball playground).

Source: NY Daily News

Source: Build It Back Program;
NYCHA; nyc.gov
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Phase 1 Site Inventory
After analysis of the site and its landscape were done, two possible scenarios
of how to proceed emerged.
One being a complete retreat from the site. Rockaway Peninsula is historically
a floodplain and was never meant for residential development. So the most
logical solution to storm threats and flooding would be to leave the site and
allow nature to restore the ecosystems and its own defensive mechanisms;
function as a filter and a “natural” barrier for the whole bay (see p. 24-25).
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The other being more realistic and people oriented. If there is no way that the
site could be protected from the floods, then it should be readapted to allow
people to “inhabit the storm” and safely navigate the area to get from their
home to the nearest assigned shelter. A series of possible interventions could
become a system and a strategy that could be applied to the site as a whole
and improve its resiliency.
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Findings + Conclusions

After completing the first phase of my investigations I came to several
conclusions.

In addition, what are the infrastructural and/or systemic responses that will
enable safe refuge in place apart from providing temporary shelters?

Strategies that were employed by the city in order to restore the damage done
by Sandy are not flexible enough to improve evacuation and overall systems
performance for the next storm that is to come sooner or later.

Second scenario is different: to take a stance that it is indeed crucial to get
everyone away from the Rockaway peninsula and let it flood, but given the
current state of NYC transportation system it is physically impossible. According
to AP (New York Times, Reuters) the first thing that went down and out of
service during hurricane Sandy was public transportation. Initial disruptions
and major incidents happened in tunnels, on roadways and bridges, because
of panic, roads’ low capacity and other factors. So the question is: How can
this be improved? Is this an engineering issue, is this an urban planning issue
or is this something a landscape architect could take on and investigate at a
different angle, through a set of different lenses?

Site research and inventory allowed for proposition of possible interventions
on site that could serve as temporary shelters and a constructed guiding
system towards permanent shelters, which could be schools on the peninsula.
Combined with already implemented and developed strategies from NYC
Parks and Army Corps Engineers these interventions could not only improve
safety conditions but could also have a greater impact on overall site resiliency.
That is to say, so far, the City has only been working on a very small area of the
boardwalk, while the whole shore is still facing a threat of complete flooding.
However, the question of getting people out of the Rockaway area still
prevails, because according to NYC policies people must leave and go inland,
to the higher ground as soon as the Mayor orders police to begin execution
of emergency evacuation. So far, this research and first propositions have
concentrated more on possible places of refuge rather than on the means of
getting from point A to point B. There are again two different scenarios which
could be investigated.
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First is to take a stance that the policy is inefficient and it is more convenient
and safer for people to not leave the peninsula but stay and evacuate within
the area, seek shelter on site. This will result in all sorts of inquiries into what
is the evaluational criteria of shelters; what kind of shelters are best suited for
flooding and storm events; which additional changes and policies have to be
imposed on Rockaway in order to meet that criteria?

Assessment

Given the findings and conclusions from the First Phase, it seems that this
research is taking a slightly different turn. Initially, investigation in Phase Two
was supposed to be concentrated on materiality; however, now that so many
new questions have arisen, it is necessary to make room and time to answer
them as much as possible.
Research would certainly benefit from new on site observations and recording.
In order to ask the right questions about transportation system, connection
of peninsula to the bay and possible means of getting there during the storm
event, I should personally investigate it and record in detail what is it like to
get to and from the site by public transport, and by private transport.
Research would also benefit from more built precedents that are functioning
and could be observed.
Second Phase should establish the direction of this research and help refine
the question and final deliverables.
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Phase 2 Investigation

Precedents Research + Preliminary Proposal
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Abstract

According to the Saffir–Simpson Hurricane Wind Scale National Hurricane
Center, hurricanes of Category 3 - which was Sandy - can cause some
structural damage to small residences and utility buildings, particularly those
of wood frame (e.g. Rockaway Boardwalk, which was completely ruined) or
manufactured materials with “minor curtain wall failures.” Additionally, terrain
may be flooded well inland. Near-total to total power loss is likely for up to
several weeks.
Although this prognosis does not really look positive, it still leaves a lot of
room for consideration and mitigation, gradual restructuring and systemic
adaptation. Given that Sandy was a category 3 hurricane and water inundation
was not so high, there is a possibility for people to not leave peninsula and
evacuate within the site and, potentially, even within their neighbourhoods.
There is, of course, question of safety and structural and infrastructural failure
which is most likely to occur in a hazardous event.
But instead of trying to displace almost 100,000 people from the peninsula
inland via two bay bridges and make them go a minimum distance of 6.7 miles
to seek refuge in the nearest city designated shelter (see Evacuation zoning
map on p.12) it seems to be more logical and reasonable to provide conditions
for sheltering on site. If another hurricane that strikes falls into Category 4,
then, of course, there can be no doubt that people have to be taken off the
peninsula immediately, because inundation levels will be life threatening across
the whole site (see Sandy Inundation map on p.33).
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Rockaway Park neighbourhood, March 2017

Introduction

The investigation in phase two aims to analyze in greater detail which methods
and techniques could be employed to mitigate future sea level rise and storm
surge. In particular, looking at the proposals submitted by architects and
designers for Far Roc Competition in 2013 - a redevelopment proposal for
Averne neighbourhood waterfront. Although the main goal of this competition
is to propose new residential structures and commercial venues, questions of
resiliency and water management are also considered an important part of the
new development especially right after storm Sandy.

Methods

1. Mapping
2. Diagramming
3. Sectional and axonometric analysis
4. Typology study
5. Literature Review

Proposed designs deal with a small part of the peninsula shoreline; however,
adjusted and reduplicated on a wider scale they could in fact make a big
difference to stormwater surge and the process of evacuation.
In this phase other precedents from US and abroad which deal with similar
hazardous conditions are also studied in great detail. What is the structure,
what is the overall typology that is usually used? By analyzing these it is possible
define which of the methods could become assets in evacuation process - as
part of an infrastructure, a shelter or a whole new route itself.
Finally, in this phase a preliminary proposal of a system which could provide
safer evacuation within the site is introduced.
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Phase 2 Research: The place
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SANDY STORM-TIDE INNUNDATION
source: NOAA

STORM CATEGORY 3

13.6 - 18.0 feet

9.1 - 13.5 feet

4.6 - 9.0 feet

0.0 - 4.6 feet
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Phase 1 Site Research: Case Studies

Room for the River Waal
The Dutch city of Nijmegen is building a flood-control channel for the River Waal. In the process,
it is also creating an island for recreation as well as prime property that can be developed into
a new heart of the city. Nijmegen is not simply raising or strengthening its dikes, which might
seem like the obvious solution. Instead, it is moving some dikes back from the river, essentially
creating a much wider floodplain. Into that floodplain, excavators and cranes are carving a new
channel for the River Waal. That channel is broadening the river — and giving future floodwaters
more room to flow without threatening the city. All this engineering work is creating a whole lot
more than flood control. Construction of the new channel also means that a new island is being
made in the middle of the Waal. The island’s elevation is high enough in some spots that it will
be possible to construct a whole new section of the city here, along with parks and nature areas.
Meanwhile, a new neighborhood is rising across the river from the city center, bringing some
balance to the urban development on both sides of the river. And four new bridges are being
built, connecting the new island to both sides of the river. When it is all done, Nijmegen will have
a new urban heart in the middle of the very river that has occasionally threatened its existence.
In order to dig the channel, the dikes across the river from the city center had to be relocated
350 meters inland. The area that was to be excavated was mainly agricultural land. Nevertheless,
50 families who were living there had to move. What won people over was the effort to add
urban amenities to the area. An attractive quay will give people a reason for a walk along
the north shore and enjoy the scenery. The new bridges also promise attractive designs and
improved connections with the city center. The municipality’s plan is to more than double the
population on this side of the river, from about 8,000 to 20,000.
The biggest unresolved question is how, exactly, to develop the new island. About half of the
land area is expected to be built up and the other half will remain a nature area.

Source: Letty Reimerink, Cityskope “A Dutch city makes room for its river — and a new identity“, 5/14/15. citiscope.org
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Greater New Orleans, LA
Integrated Living Water System
There are seven basic elements within the integrated living water system: small scale
retrofits in streets and on individual properties, circulating canals, strategic parklands,
integrated wetlands, integrated waterworks, and regional monitoring network, and
waterfront development zones. Across the entire city, small scale retrofits in streets, parks,
and squares, as well as on individual properties, slow and store stormwater, catching and
infiltrating water where it falls. These include water harvesting mechanisms, pervious
paving, tree plantings, bioswales, rain gardens, detention basins, subsurface storage.
Interceptor streets on high ground (backslope neighborhoods) are a critical subset of small
scale retrofits. Running perpendicular to the flow of water, interceptor streets function as
speed bumps, absorbing and slowing water as it moves downslope, in order to alleviate
localized flooding and lessen the load on drainage systems downstream.
SLOW: Rooftops, driveways, streets, and sidewalks can be redesigned to catch rain where it
falls, and to allow some of that water to soak into the ground. A healthy urban tree canopy
also slows the flow of water and improves environmental quality. STORE: Large scale
detention and retention features integrated into canal networks and public spaces provide
additional storage capacity. Stored water can be used for irrigation, recreation, and other
purposes. DRAIN: Pumping should not be the only solution for managing stormwater. Slow
and Store features lessen loads on pumping stations, provide additional factors of safety,
and enhance the capacity of drainage systems overall.

Source: Greater New Orleans Urban Water Plan. livingwithwater.com
35

FAR ROC COMPETITION 2013
Diagrams on the right page are main takeaways from
the proposals for Averne neighbourhood redevelopment
that were prepared by various design and architecture
teams for the competition. These proposals were mainly
looking at problems of residency and a new building
fabric. Nevertheless they also addressed issues of
resiliency and stormwater management.

REBUILD BY DESIGN
RBD research and proposal are looking into the future,
where most of the peninsula will be flooded and only
the Far Rockaway town will be on a higher, safer ground.
RBD proposed to make it into the resiliency center and
addressed issues of transportation and connectivity
between the “center” and the resilient NYCHA residential
developments.

TEXAS, GALVESTON BAY
New H-GAPS Plan is a response to Hurricane Ike, which devastated most of the Galveston Bay. There are two different approaches that were combined into one.
IKE DIKE - is a spine system which is paralel to wave action and allows wave mitigation as well as flood control through the new gates, adapted from Netherlands case studies.
NATIONAL RECREATION AREA - proposes a more ecological solution by employing a layered system of exsiting marshlands, additional sand dunes, new constructed levees and berms.
Source: Dr. William J. Merrell,Texas A&M University; Houston Wilderness. Jay Carr/Houston Chronicle
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Phase 2 Research: Layer System
Each of the three bottom layers contributes to the top:
communities engagement and strengthening.
Each of the three top layers are important phases for the bottom
layer: evacuation adaptation.
Maps and axon studies talk about possible interventions on site,
using real places and data, infrastructure.
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Findings + Conclusions

All of the precedents which were studied in the Phase 2 seem to be employing
quite similar strategies that allow for slowing down the wave action and for
storing and/or dispersing water, which could potentially help to win more time
for people to escape to the shelters. But how could all of the strategies be
readapted in order to meet conditions and needs of the Rockaway Peninsula?
This is a bigger question which poses a lot of challenging and important
problems, which in turn make evacuation a much more difficult process. So
what are the potential interventions that can be proposed in order to start
answering that question? As shown in the last diagram on p. 24 it was
concluded that such a complex problem needs a complex approach to its
solution. All the systems of the site that have been looked at so far are layered
on top of each other and intertwined through communities’ presence and
activities. Therefore evacuation should also be addressing all of the issues on
all of these layers in order to become successful and safe.
After the site and all of its neighbourhoods visit, in order to evaluate
infrastructural performance and overall site conditions, it was discovered that
communities of Rockaway are quite estranged. Due to socio-economic reasons,
residents live side by side but don’t seem to be connected - there is no tightknit community which is resilient to disasters and common problems. Despite
the communal initiatives that were started right after Sandy, their impact was
small and the larger community is still suffering from losses and inadequate
systems’ (utilities, water management, transportation, etc) performance in
place. After the hurricane a few climate justice activist groups emerged, as
well as “Occupy Sandy” initiative, which promoted mutual help and support
through charity and resources redistribution.
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WORCs (Worker-Owned Rockaway Cooperative) helped residents to open
several small businesses aimed at storm relief and services to victims of the
hurricane. This, however, is mainly concentrated in Far Rockaway Town, while
the rest of the peninsula is left to its own devices.
The system of four layers, whose purpose is to build up to a successful
evacuation process via community engagement, planting legislation, channel
implementation and landscape adaptation (diagram, p.38), proved to be overly
complicated and seem to be dealing with too many issues at once, and lack
hierarchy. Therefore it is going to be cut down to only the two most significant
layers: community engagement and landscape adaptation.
Now that that there is a certain familiarity with the site and how it behaves and
what could be potentially done to improve its resiliency against storms, it is
possible to propose an evacuation route system which would be developed on
several scales and in close connection to the existing topography.

Assessment

Given the findings and conclusions from the Second Phase, now research should
be concentrated on developing the system of evacuation, which consists of
only two layers: community engagement - advocacy, and evacuation route
landing - adaptation. Hence, everything else can be categorized as assets and/
or tools which could be helpful when planning on a smaller neighbourhood
size scale.
Research would benefit from a closer examination of a relationship between
topography, inundation and their geographical position within the communities.
Could the actual physical route to safety become the missing link between
estranged communities?
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Phase 3 Investigation
Testing Strategies
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Abstract

“People would stop evacuating simply because they were unable to evacuate.”
U.S. Army Corps of Engineers. New York City Hurricane Evacuation Behavioral
Analysis. April 2005. Pg. 32.
Evacuation is first and foremost about people. When in panic and distress,
people navigate intuitively and tend to gather in groups to feel safe. Following
this logic, how could the current conditions of the site be readapted to
accommodate for that? Intuitively, we would choose the shortest way out of
the endangered area; and we would choose the driest, the highest point to
seek shelter. How could this systemic behavioral analysis be overlaid on top of
physical site analysis?

Broad Channel, Jamaica Bay, NY, forgotten-ny.com
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Introduction

In Phase 3, a speculation on what it would be like to evacuate within the site
during a similar Category 3 hurricane as Sandy is presented. Connection lines
are drawn between the edges or centers of the neighbourhoods and places of
shelter, which potentially meet the criteria to become city designated shelters
(given some adjustments, like power generator installations, etc). But these
lines have to be manifested in a real world, they have to take on a physical
form.

Methods

1. Mapping
2. Diagramming
3. Sectional and axonometric analysis
4. Typology study
5. Literature Review

In this phase, the main focus will be on the “getting there” problem of how
people reach shelters if they have to cross over 1.5 - 3 miles of flooded land.
By looking at this question through the lens of design, a clear and efficient
route that will employ major roads, due to their greater accessibility and
capacity, is devised. Along this route there should be temporary shelters stepping stones - which will allow people to have a resting place if they end up
evacuating on their own and by foot; and which will provide temporary refuge
from the winds and a higher ground to escape from the water surge; and which
will be able to supply people with basic resources, such as water and electric
power for their phones.
Looking at this question through the lens of community, NYC emergency
policies are examined in accordance with proposed design on site. How do
policies address elderly and handicapped people? How do they address public
spaces for emergency reappropriation (e.g. Jacob Riis parking lot)? What are
the necessary changes that have to be made in regards to public maintenance
and public safety?
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There is a successful precedent of vegetated berms resiliency to hurricane on the peninsula - in Averne neighbourhood (see p.61)
the same stretegy is implemented into Breezy Point coast.

A

BREEZY POINT - ROXBURY

In order to get from the edge of the Breezy Point neighbourhood to the
bridge residents have to travel 1.5 miles on foot in case of an emergency.
This is a way too long a distance to go in strong winds and showering rain.
Most part of the road is very low and might be covered by up to 9 ft of water
(p. 52). So what if the Fort Tilden Park became an emergency route with
elevated boardwalks and vegetated berms, which can slow and absorb water
and provide high ground for escape? View deck and other remnants of the
military base could become resting points and resources storage - temporary
transitional shelters.
On a normal day the boardwalk can become an asset in revitalization of the
park and new plantings and berm structures will help create new, stronger
ecosystems to improve coastal resilience.

Riis Parking lot - if elevated 6 feet - can house almost 9,000
cars or almost 36,000 people standing together. Underneath
the parking structure a stormwater retention and/or a pump
can be installed
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A guiding system of lights, that work on solar power, can ensure that residents
know where to go to seek shelter. Lights are always located on the handside of the
shelter and are installed on the corner of each street.

B

BELLE HARBOR

A rigid grid of streets with around 20,000
houses is the neighbourhood of Belle
Harbor. While schools, churches and other
public institutions on site can become
major shelters and resources storage for
the residents, the streets themselves can be
improved to prevent flooding of the houses
and following fires. If pedestrian sides and
crossings are elevated 2 - 3,6 feet, the
free space underneath them can provide
storage for runoff, pumps can be installed
to immediately relocate it. Medians on the
boulevards can become safe high grounds
for those, who have to travel a long distance
to the shelter.
54

You can see the current condition in the top section of the street. On the bottom is a possible scenario of what it could look
like with sidewalks and a median elevated to store stromwater. Dimensions and capacity of the road itself would stay the same.
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In this section the boulevard is rebuild according to the same logic as in case study B (p.56-57)

C

SEASIDE

Affordable housing in Seaside, situated on a higher dry ground, is another
example of temporary transitional shelters, where those who evacuate can
find resources such as medical help, wifi, water, phone and electric chargers.
They can seek refuge on the first floor of the building; they can hide from
strong winds behind the mounds - elevated, vegetated landforms that serve
as additional barriers for the natural forces and also guide people to their
destinations.
Said mounds can take on various shapes and employ not only natural
materials but be easily adaptable structures that can be placed strategically
at vulnerable areas.
57

D

58

HAMMELS

Affordable solution for flooded roads is their
elevation. It is frequently being employed in
other coastal areas of the US. In this case,
however, in places where roads are flooded
by stormwater of 4 - 9 feet high (p. 52-63)
constructing structures as high as that number
might result in a very negative social impact.
Neighbourhoods will be separated and
pocketed, which in turn might intensify risks
of fires in a disaster event. So, although this
solution is easy to implement and to fund, it
is not the best one for this particular coastal
area.

Nation’s first tsunami vertical evacuation site - an
elementary school in Ocosta, WA - can easily shelter
2,000 people on its roof. The project was started
back in 2010, residents of the community raised
the necessary funding by starting a bond intiative.
Construction was finished in 2015.

E

AVERNE

Marshes in Averne survived the storm due to
their higher elevation and dense vegetation.
If the same strategy was applied all over
the coast, the flooding push from the back side of the Bay could be significantly slowed
down. That would allow to not elevate the
roads in areas highlighted in the image
above.
Same strategy of elevated pathways boardwalks as in case study A (p.54-55) could
be applied to allow people to travel above
the inundation levels.
A public school, situated in the marsh area
could be reconstructed and equipped the
same way Ocosta precedent is, to provide
major shelter and resources to those in need.
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Findings + Conclusions

When in danger, intuitively, we would choose the shortest way out of the
endangered area; and we would choose the driest, the highest point to seek
shelter. According to NOAA’s inundation data (map on p.33) there were some
areas on the Peninsula that were almost completely dry after the hurricane
strike. That is why these areas are chosen as testing grounds for some of the
strategies to be proposed for storm surge mitigation and safety improvement.
In some cases proposed strategies do not work due to technical and/or social
reasons; in some cases only one strategy applied per area is not enough - there
needs to be a layered approach of two or more strategies working together
and complimenting each other. In other cases more investigation should be
performed and more strategies should be considered. Hence, all the proposed
interventions should be evaluated from a socio-economic angle, from the
peninsula’s communities angle.
Ideally it would be best to hold a community meeting in each of the
neighbourhoods and listen to residents’ opinions: would they agree to invest
time, money and effort into, say, rebuilding the coast into a marshland or
would they prefer to simply build an additional bridge and get out of the site
in an event of another disaster?
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Assessment

Not all of the strategies can work on site, nor can they solve the problem
of recurrence of natural disaster; however, by applying simple logic and
comparing the pros and cons of each of the strategies we can conclude where
our effort and investment should go when we are talking about long term
means of safety provision.
Next phase of this research should be concentrated on community itself and
investigate public opinion, public funding and take a more rigorous approach
to public safety policies and legislations.
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Overall Assessment
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Final Conclusions

The Rockaway peninsula is a very complicated site, where economic and
political interests play a bigger role than anything else. Any proposal made or
any intervention designed would be mostly evaluated with a question “Why
would they [authorities/community] want to pay for this?”
The main takeaway from this research: hurricane Sandy indeed had an
impact on the mentality of NYC residents. There are new building codes in
place, there are a few small community initiatives for mutual aid. There is a
tendency to be more reflexive and maybe even more proactive; however, the
progression is too slow and too unreliable to confidently say that, yes, by 2030
all of the Rockaway peninsula will be rebuilt according to new codes; all of the
damaged houses will be fixed for free; all people will get their livelihood back;
communities will become closely knit. There are all sorts of complications funding being the most significant one.
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The Rockaway peninsula is also a rapidly developing and a desired destination.
New condos, affordable housing and high-end apartments are being built as
this research is being conducted and recorded. Despite the hurricanes, despite
the flooding more and more people are attracted to live in the city yet, at the
same time, on the beach. But the question remains: what will happen in 50
years? There are speculations and calculations about how much of NYC land
will be lost to sea level rise and with Rockaway being a thin and vulnerable
sandbar in front of the huge bay, chances are most of it will be completely
underwater. So why is it still being developed? Why do authorities try to
attract more and more people to live there? What if another hurricane will
strike soon out of the blue again? If NYC authorities are prepared to invest so
much money into development of the site, they should also want to invest in
its safety and resiliency, which might not necessarily be a seawall, a dike or a
sand dune, but rather an educated and prepared community.

Final Assessment

The question was answered partially: there is still a lot to research and
investigate. At first there was a very clear idea and vision of how to proceed and
what should be done, however, this could not be “landed” without thoroughly
investigating the context first. A search for case studies took a lot of valuable
time. Although it was a necessary and useful step, the phases should have
been planned out differently, more accurately. Too little was planned and too
much had to be covered.
It was hard to put all of the ideas and understanding of the problem into the
paper and make it clear for everybody else. This research is definitely going to
be investigated further and structured differently. It seems that the question
is still too big, and maybe should be narrowed down even further, so that it
was addressing only one aspect of the site specific issues. Like, for example,
communities estrangement. Or coastal ecosystems of Jamaica Bay and their
role in natural disaster defense. Or, as an alternative: either a smaller site
should be chosen and a very small problem should be worked on or, on the
contrary, the boundaries of the area should be broadened and should include
the whole Jamaica Bay and address a very large, watershed scale systems in
place.
If there was a Phase Four to continue with this particular investigation further
on, more possible interventions for stormwater mitigation and flood control
would be studied and /or designed. Materiality of said interventions would be
investigated and small scale tests on site would be performed in order to see
if there are cheap and fast solutions which could be implemented right away
with the communities’ input and effort.
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